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(54) AIR CONDITIONER 

(57)Abstract: 

PURPOSE: To eliminate a decrease in capacity due to 
an increase in a pressure loss in a tube by providing a 
gas/air separator for connecting an indoor heat 
exchanger at a lower part between a pressure reducing 
unit and an indoor heat exchanger and connecting at its 
upper part to a suction side of a compressor through a 
switching valve and a capillary tube. 
CONSTITUTION: A gas/liquid separator 8 is provided 
between a first pressure reducing unit 5 and an indoor 
heat exchanger 7, and a connecting piping 9 to be guided 
to a suction piping 2-6 of a compressor 1 is provided 
through a connecting piping 2-4 to be guided from a 
lower part of the separator 8 into the exchanger 7 and a 
connecting piping 9 to be guided from an upper part of 
the separator 8 through a capillary tube 10 and a 
switching valve 1 1 to the piping 2-6 of the compressor 
1 . Liquid refrigerant condensed by an outdoor heat 
exchanger 4 is expanded by the unit 5 to become two- 
phase refrigerant of low temperature and low pressure, 

and separated to saturated liquid and saturated gas by the separator 8. The saturated 
refrigerant is guided to the exchanger 7, evaporated, and returned to the compressor I. 
saturated gas refrigerant is reduced under pressure by the tube 10 through the tube 9 
opening the valve 1 1, and returned to the compressor 1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The air conditioner which the upper part equipped with the vapor-liquid-separation 
machine connected to the inlet side of said compressor through a closing motion valve and a 
KYABI rally tube while it was prepared between said decompression devices and indoor heat 
exchangers and the lower part connected with said indoor heat exchanger in the air conditioner 
which has the refrigerant circuit which connected a compressor, a four-way valve, an outdoor 
heat exchanger, a decompression device, indoor heat exchanger, etc. to annular one by one. 
[Claim 2] In the air conditioner which has the refrigerant circuit which connected a compressor, 
a four-way valve, an outdoor heat exchanger, the 1st decompression device, indoor heat 
exchanger, etc. to annular one by one Said outdoor heat exchanger and the heat exchanger for 
supercooling prepared between the 1st decompression device, The air conditioner equipped with 
the 1st connection piping which branches from between this heat exchanger for supercooling, 
and said 1st decompression device, and is connected to said heat exchanger for supercooling 
through the 2nd decompression device, and the 2nd connection piping connected to the inlet 
side of said compressor from said heat exchanger for supercooling. 

[Claim 3] The air conditioner according to claim 2 equipped with the 3rd decompression device 
between the outdoor heat exchanger and the heat exchanger for supercooling. 
[Claim 4] The air conditioner [ equipped with the pressure sensor and thermometric element 
which were formed in the unification section of the 2nd connection piping and the inlet side of a 
compressor, and a means to adjust the opening of the 2nd decompression device so that the 
refrigerant degree of superheat of said unification section may become desired value ] according 
to claim 2. 

[Claim 5] The air conditioner [ equipped with the thermometric element formed in the unification 
section of the 2nd connection piping and the inlet side of a compressor, the 1 st connection 
piping and the 2nd thermometric element prepared for the connection of the heat exchanger for 
supercooling, and a means to adjust the opening of the 2nd decompression device so that the 
refrigerant degree of superheat of said unification section may become desired value ] according 
to claim 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is the air conditioner and the thing especially about that 
improvement in the engine performance which were divided into the interior unit and the exterior 
unit. 
[0002] 

[Description of the Prior Art] Drawing 1 1 shows the refrigerant circuit of the conventional air 
conditioner. In drawing, 1 is a compressor and this compressor 1 is connected with the four-way 
valve 3 through the 1st piping 2-1 (regurgitation piping of a compressor 1). This four-way valve 3 
is connected with the outdoor heat exchanger 4 through the 2nd piping 2-2. This outdoor heat 
exchanger 4 is connected with the decompression device 5 through the 3rd piping 2-3. This 
decompression device 5 is connected with indoor heat exchanger 6 through the extended piping 
6-1 which connects the 4th piping 2-4 and interior unit, and exterior unit (not shown). This 
indoor heat exchanger 7 is connected with said four-way valve 3 through the extended piping 6- 
2 which connects the 5th piping 2-5 and interior unit, and exterior unit (not shown). 2-6 in 
drawing is piping (inhalation piping of a compressor 1) with which the 1st piping 2-1 connects 
independently said compressor 1 and four-way valve 3. 

[0003] Next, actuation is explained. At the time of cooling operation, a refrigerant is compressed 
with a compressor 1. The 1st piping 2-1 (regurgitation piping of a compressor 1), It is sent to an 
outdoor heat exchanger 4 through a four-way valve 3 and the 2nd piping 2-2, and is condensed 
here. It is sent to a decompression device 5 through the 3rd piping 2-3, is sent to indoor heat 
exchanger 6 here through a rat tail, the 4th piping 2-4, and the extended piping 6-1, and 
evaporates here. It returns to a compressor 1 through the 5th piping 2-5, the extended piping 6- 
2, a four-way valve 3, and the 6th piping 2-6 (regurgitation piping of a compressor 1), and is 
compressed again. 

[0004] At the time of heating operation, a refrigerant is compressed with a compressor 1, and it 
is sent to indoor heat exchanger 7 through the 1st piping 2-1, a four-way valve 3, the extended 
piping 6-2, and the 5th piping 2-5, and is condensed here. It is sent to a decompression device 5 
through the extended piping 6-1 and the 4th piping 2-4, is sent to an outdoor heat exchanger 4 
through a rat tail and the 3rd piping 2-3 here, evaporates here, returns to a compressor 1 
through the 2nd piping 2-2, a four-way valve 3, and the 6th piping 2-6, and is compressed again. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the conventional air conditioner is constituted 
as mentioned above, when the distance of an interior unit and an exterior unit is separated and 
the extended piping 6 becomes long, or when the difference of elevation of an interior unit and 
an exterior unit is large, as shown in drawing 12 Tubing internal pressure loss (deltaP of drawing 
12 ) of a refrigerant increased, the amount into which a compressor 1 compresses a refrigerant 
since the consistency of the refrigerant absorbed by the compressor 1 becomes small 
decreased, and there was a trouble that cooling capacity will decline substantially as a result. 
[0006] It was made in order that this invention might solve the above troubles, and it aims at 
offering the air conditioner which canceled the capacity lowering by buildup of tubing internal 
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pressure loss. 
[0007] 

[Means for Solving the Problem] The upper part is equipped with the vapor-liquid-separation 
machine connected to the inlet side of said compressor through a closing motion valve and a 
KYABI rally tube, while the air conditioner of claim 1 is prepared between said decompression 
devices and indoor heat exchangers in the air conditioner which has the refrigerant circuit which 
connected a compressor, a four-way valve, an outdoor heat exchanger, a decompression device, 
indoor heat exchanger, etc. to annular one by one and the lower part connects with said indoor 
heat exchanger. 

[0008] In the air conditioner in which the air conditioner of claim 2 has the refrigerant circuit 
which connected a compressor, a four-way valve, an outdoor heat exchanger, the 1st 
decompression device, indoor heat exchanger, etc. to annular one by one Said outdoor heat 
exchanger and the heat exchanger for supercooling prepared between the 1st decompression 
device, It branches from between this heat exchanger for supercooling, and said 1st 
decompression device, and has the 1st connection piping connected to said heat exchanger for 
supercooling through the 2nd decompression device, and the 2nd connection piping connected to 
the inlet side of said compressor from said heat exchanger for supercooling. 
[0009] The air conditioner of claim 3 is equipped with the 3rd decompression device between an 
outdoor heat exchanger and the heat exchanger for supercooling in an air conditioner according 
to claim 2. 

[0010] The air conditioner of claim 4 is equipped with the pressure sensor and thermometric 
element which were formed in the unification section of the 2nd connection piping and the inlet 
side of a compressor, and a means to adjust the opening of the 2nd decompression device so 
that the refrigerant degree of superheat of said unification section may become desired value, in 
an air conditioner according to claim 2. 

[001 1] The air conditioner of claim 5 is equipped with the thermometric element formed in the 
unification section of the 2nd connection piping and the inlet side of a compressor, the 1st 
connection piping and the 2nd thermometric element prepared for the connection of the heat 
exchanger for supercooling, and a means to adjust the opening of the 2nd decompression device 
so that the refrigerant degree of superheat of said unification section may become desired value, 
in an air conditioner according to claim 2. 
[0012] 

[Function] Since the air conditioner of claim 1 sends only the liquid separated with the vapor- 
liquid-separation vessel to indoor heat exchanger, it prevents lowering of cooling capacity by 
securing a refrigerating effect while it prevents buildup of tubing internal pressure loss by 
suppressing the rate of flow of the refrigerant which flows indoor heat exchanger and extended 
piping. 

[0013] While the air conditioner of claim 2 supercools further the liquid cooling intermediation 
which passed through the outdoor heat exchanger by the heat exchanger for supercooling and 
making a refrigerating effect increase By cooling the liquid cooling intermediation which it 
branches, and some supercooling liquid which passed through the heat exchanger for 
supercooling was expanded, and passed through the outdoor heat exchanger, and returning to a 
compressor While preventing buildup of tubing internal pressure loss by suppressing the rate of 
flow of the refrigerant which flows indoor heat exchanger and extended piping, lowering of cooling 
capacity is prevented by securing a refrigerating effect. 

[0014] The air conditioner of claim 3 cools liquid cooling intermediation by branching, expanding a 
part of liquid cooling intermediation which passed through indoor heat exchanger, and leading to 
the heat exchanger for supercooling, and returns it to a compressor, and since liquid cooling 
intermediation is supercooled by the heat exchanger for supercooling, while it can make a 
refrigerating effect increase, by suppressing the rate of flow of the refrigerant which flows an 
outdoor heat exchanger, it can prevent buildup of tubing internal pressure loss, and can prevent 
lowering of heating capacity. 

[0015] By detecting the pressure and temperature of the unification section of the 2nd 
connection piping and the inlet side of a compressor, the air conditioner of claim 4 can prevent 
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the liquid back to a compressor, and its dependability of a compressor improves. 

[0016] By detecting the temperature of the unification section with inhalation piping of piping 

connected to inhalation piping of a compressor from the temperature and the heat exchanger for 

supercooling of the refrigerant which expanded with the decompression device, cheaply and 

easily, the air conditioner of claim 5 can prevent the liquid back to a compressor, and its 

dependability of a compressor improves. 

[0017] 

[Example] 

The example 1 of this invention is explained about drawing below example 1. In drawing 1 , 8 is 
the vapor-liquid-separation machine formed between the 1st decompression device 5 and indoor 
heat exchanger 7, and connection piping for which piping 2-4 is led to indoor heat exchanger 7 
from the lower part of the vapor-liquid-separation machine 8, and piping 9 are connection piping 
led to the inhalation piping 2-6 of a compressor 1 through the KYABI rally tube 10 and the 
closing motion valve 1 1 from the upper part of the vapor-liquid-separation machine 8. 
[0018] Next, actuation is explained. At the time of cooling operation, the liquid cooling 
intermediation condensed by the outdoor heat exchanger 4 expands with a decompression 
device 5, turns into low temperature and a low-pressure two phase refrigerant, and is separated 
into a saturated liquid and saturated gas by the vapor-liquid-separation machine 8. A saturated 
liquid refrigerant is led to indoor heat exchanger 7 through piping 2-4 and the extended piping 6- 

1, evaporates here, and is returned to a compressor 1 through piping 2-5, the extended piping 6- 

2, and piping 2-6. A saturated gas refrigerant is decompressed by open Lycium chinense with the 
KYABI rally tube 10 through piping 9, and the closing motion valve 1 1 is returned to a 
compressor 1 by it. 

[0019] The Mollier chart of drawing 2 explains the above-mentioned actuation. The condition of 
the refrigerant which came out of the decompression device 5 can be expressed with a points, 
the saturated liquid separated with the vapor-liquid-separation vessel 8 can be expressed with b 
points, and saturated gas can be expressed with c points. The rate of flow of the refrigerant 
which flows indoor heat exchanger 7 and the extended piping 6 is suppressed, and only the part 
of the saturated gas separated with the vapor-liquid-separation vessel 8 can fall tubing internal 
pressure loss. Although the refrigerant flow rate which flows indoor heat exchanger 7 decreases, 
since the inlet-port section of indoor heat exchanger 7 serves as a saturated liquid as shown in 
drawing 2 , a large refrigerating effect (enthalpy difference) can be taken compared with the 
conventional refrigerating cycle, and cooling capacity is secured. 

[0020] Since only the liquid separated with the vapor-liquid-separation vessel was sent to indoor 
heat exchanger (evaporator), the air conditioner in an example 1 prevents lowering of cooling 
capacity by securing a refrigerating effect (enthalpy difference) while it prevents buildup of 
tubing internal pressure loss by suppressing the rate of flow of the refrigerant which flows indoor 
heat exchanger and extended piping. It is effective in especially a refrigerant with the small 
consistency in low voltage especially like the HFC-134a refrigerant which is one of the 
alternative refrigerants of HCFC-22 refrigerant. 

[0021] example 2. — the example 2 of this invention is explained using drawing 3 . In drawing 3 , 
12 is an outdoor heat exchanger 4 and the heat exchanger for supercooling arranged between 
the 1st decompression device 5, and the 1st connection piping which piping 13 branches from 
piping 2-4, and is connected to the heat exchanger 12 for supercooling through the 2nd 
decompression device 14, and piping 15 are 2nd connection piping led to the inhalation piping 2-6 
of a compressor 1 from the heat exchanger 1 2 for supercooling. 

[0022] Next, actuation is explained. At the time of cooling operation, it is further cooled by the 
heat exchanger 12 for supercooling, and the liquid cooling intermediation condensed by the 
outdoor heat exchanger 4 is led to a rat tail and indoor heat exchanger 7 by the 1st 
decompression device 5 through piping 2-4 and the extended piping 6-1, evaporates here, and is 
returned to a compressor 1 through piping 2-5, the extended piping 6-2, and piping 2-6. 
Moreover, some supercooling liquid which branched from piping 2-4 cools the liquid cooling 
intermediation condensed by the 2nd decompression device 14 by the outdoor heat exchanger 4 
with the rat tail and the heat exchanger 12 for supercooling, and it is returned to a compressor 
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[0023] The Mollier chart of drawing 4 explains the above-mentioned actuation. The condition of 
the refrigerant which came out of the outdoor heat exchanger 4 is expressed with d points, the 
condition of the refrigerant cooled by the heat exchanger 12 for supercooling is expressed with e 
points, f points are in the inlet-port condition of an outdoor heat exchanger 4 and the heat 
exchanger 12 for supercooling, and g points are in the inhalation condition of a compressor 1. 
The rate of flow of the refrigerant which flows indoor heat exchanger 7 and the extended piping 
6 is suppressed, and only the part of the refrigerant which branched to the heat exchanger 12 
for supercooling can fall tubing internal pressure loss. Although the refrigerant flow rate which 
flows indoor heat exchanger 7 decreases, as shown in drawing 4 , only the part of supercooling 
can take a large refrigerating effect (enthalpy difference) compared with the conventional 
refrigerating cycle, and cooling capacity is secured. 

[0024] While the air conditioner of an example 2 supercools further the liquid cooling 
intermediation which passed through the outdoor heat exchanger by the heat exchanger for 
supercooling and making a refrigerating effect (enthalpy difference) increase By cooling the liquid 
cooling intermediation which it branches, and some supercooling liquid which passed through the 
heat exchanger for supercooling was expanded, and passed through the outdoor heat exchanger, 
and returning to a compressor, by suppressing the rate of flow of the refrigerant which flows 
indoor heat exchanger and extended piping, buildup of tubing internal pressure loss can be 
prevented and lowering of cooling capacity is prevented. It is effective in especially a refrigerant 
with the small consistency in low voltage especially like the HFC-134a refrigerant which is one 
of the alternative refrigerants of HCFC-22 refrigerant. 

[0025] example 3. — the example 3 of this invention is explained using drawing 5 R> 5. Drawing 5 
arranges the 3rd decompression device 1 6 between an outdoor heat exchanger 4 and the heat 
exchanger 12 for supercooling in an example 2. 

[0026] Next, actuation is explained. At the time of heating operation, it is further cooled by the 
heat exchanger 12 for supercooling, and the liquid cooling intermediation condensed by indoor 
heat exchanger 7 is led to a rat tail and an outdoor heat exchanger 4 by the 3rd decompression 
device 16, evaporates here, and is returned to a compressor 1. Moreover, a part of liquid cooling 
intermediation which branched from piping 2-4 cools the liquid cooling intermediation condensed 
by the 2nd decompression device by indoor heat exchanger 7 with the rat tail and the heat 
exchanger 12 for supercooling, and it is returned to a compressor 1. 

[0027] The Mollier chart of drawing 6 explains the above-mentioned actuation. The condition of 
the refrigerant which came out of indoor heat exchanger 7 is expressed with h points, the 
condition of the refrigerant cooled by the heat exchanger 12 for supercooling is expressed with i 
points, j points are the inlet-port condition of an outdoor heat exchanger 4, and k points are the 
inlet-port condition of the heat exchanger 12 for supercooling, and L A point is in the inhalation 
condition of a compressor 1 . The rate of flow of the refrigerant which flows an outdoor heat 
exchanger 4 is suppressed, and only the part of the refrigerant which branched to the heat 
exchanger 12 for supercooling can fall tubing internal pressure loss. Although the refrigerant flow 
rate which flows an outdoor heat exchanger 4 decreases, as shown in drawing 6 , only the part of 
supercooling can take a large refrigerating effect (enthalpy difference) compared with the 
conventional refrigerating cycle, and heating capacity is secured. 

[0028] Moreover, said liquid cooling intermediation is cooled by leading to the heat exchanger for 
supercooling which it branches [ heat exchanger ] and expands a part of liquid cooling 
intermediation which passed through indoor heat exchanger, and it returns to a compressor, and 
since said liquid cooling intermediation is supercooled by the heat exchanger for supercooling, 
while being able to make a refrigerating effect (enthalpy difference) increase, by suppressing the 
rate of flow of the refrigerant which flows to an outdoor heat exchanger, buildup of tubing 
internal pressure loss can be prevented and lowering of heating capacity is prevented. It is 
effective in especially a refrigerant with the small consistency in low voltage especially like the 
HFC-134a refrigerant which is one of the alternative refrigerants of HCFC-22 refrigerant. 
[0029] example 4. — the example 4 of this invention is explained using drawing 7 R> 7. In an 
example 2, the unification section of the 2nd connection piping 15 and the inhalation piping 2-6 
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of a compressor 1 led to the inhalation piping 2-6 of a compressor 1 from the heat exchanger 12 
for supercooling is equipped with a pressure sensor 17 and a thermometric element 18. 
[0030] Next, actuation is explained in drawing 7 and drawing 8 . In case some supercooling liquid 
which branched from piping 2-4 cools the liquid cooling intermediation condensed by the 2nd 
decompression device 14 by the outdoor heat exchanger 4 with the rat tail and the heat 
exchanger 12 for supercooling and it is returned to a compressor 1, the drawing opening of the 
2nd decompression device 14 is controlled so that the degree of superheat of the pressure 
detected by said pressure sensor 17 and thermometric element 18 and the refrigerant computed 
from temperature serves as desired value. As mentioned above, while being able to prevent the 
liquid back to a compressor 1 and being able to aim at improvement in dependability by adjusting 
the flow rate of the refrigerant which branches from piping 2-4, the effectiveness of a 
refrigerating cycle also improves. 

[0031] As mentioned above, according to the example 4, by detecting the pressure and 
temperature of the unification section with inhalation piping of piping which were connected to 
inhalation piping of a compressor 1 from the heat exchanger 12 for supercooling, the liquid back 
to a compressor 1 can be prevented and the dependability of a compressor 1 improves. 
[0032] example 5. - — the example 5 of this invention is explained using drawing 9 R> 9. In an 
example 2, the unification section of the 2nd connection piping 15 and the inhalation piping 2-6 
of a compressor 1 to which the 2nd thermometric element 1 9 is led from the heat exchanger 1 2 
for supercooling by the part connected to the heat exchanger 12 for supercooling of the 1st 
connection piping 13 to the inhalation piping 2-6 of a compressor 1 is equipped with the 1st 
thermometric element 18. 

[0033] Next, actuation is explained in drawing 9 and drawing 10 . The drawing opening of the 2nd 
decompression device 14 is controlled so that the degree of superheat of the refrigerant 
computed from the saturation temperature of the refrigerant detected by the 2nd thermometric 
element 19 and the temperature detected by the 1st thermometric element 18 serves as desired 
value. As mentioned above, while being able to prevent the liquid back to a compressor 1 and 
being able to aim at improvement in dependability easily by using cheap thermometric elements 
(for example, thermistor etc.), the effectiveness of a refrigerating cycle also improves. 
[0034] According to this example 5, by detecting the temperature of the unification section with 
inhalation piping of piping connected to inhalation piping of a compressor from the temperature 
and the heat exchanger for supercooling of the refrigerant which expanded with the 
decompression device, it is cheap, the liquid back to a compressor can be prevented, and the 
dependability of a compressor improves. 
[0035] 

[Effect of the Invention] In the air conditioner in which the air conditioner of claim 1 has the 
refrigerant circuit which connected a compressor, a four-way valve, an outdoor heat exchanger, 
a decompression device, indoor heat exchanger, etc. to annular one by one While it is prepared 
between said decompression devices and indoor heat exchangers and the lower part connects 
with said indoor heat exchanger Since the upper part made it the configuration equipped with the 
vapor-liquid-separation machine connected to the inlet side of said compressor through a 
closing motion valve and a KYABI rally tube While preventing buildup of tubing internal pressure 
loss by suppressing the rate of flow of the refrigerant which flows indoor heat exchanger and 
extended piping, lowering of cooling capacity is prevented by securing a refrigerating effect. 
[0036] In the air conditioner in which the air conditioner of claim 2 has the refrigerant circuit 
which connected a compressor, a four-way valve, an outdoor heat exchanger, the 1st 
decompression device, indoor heat exchanger, etc. to annular one by one Said outdoor heat 
exchanger and the heat exchanger for supercooling prepared between the 1 st decompression 
device, The 1st connection piping which branches from between this heat exchanger for 
supercooling, and said 1st decompression device, and is connected to said heat exchanger for 
supercooling through the 2nd decompression device, Since it was made the configuration 
equipped with the 2nd connection piping connected to the inlet side of said compressor from 
said heat exchanger for supercooling, while preventing buildup of tubing internal pressure loss by 
suppressing the rate of flow of the refrigerant which flows indoor heat exchanger and extended 
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piping, lowering of cooling capacity is prevented by securing a refrigerating effect. 
[0037] In an air conditioner according to claim 2, since the air conditioner of claim 3 was made 
the configuration equipped with the 3rd decompression device between the outdoor heat 
exchanger and the heat exchanger for supercooling, by suppressing the rate of flow of the 
refrigerant which flows an outdoor heat exchanger, it can prevent buildup of tubing internal 
pressure loss, and can prevent lowering of heating capacity. 

[0038] In an air conditioner according to claim 2, since the air conditioner of claim 4 was made 
the configuration equipped with the pressure sensor and thermometric element which were 
formed in the unification section of the 2nd connection piping and the inlet side of a compressor, 
and a means to adjust the opening of the 2nd decompression device so that the refrigerant 
degree of superheat of said unification section may become desired value, it can prevent the 
liquid back to a compressor and its dependability of a compressor improves. 
[0039] The thermometric element with which the air conditioner of claim 5 was prepared in the 
unification section of the 2nd connection piping and the inlet side of a compressor in the air 
conditioner according to claim 2, Since it was made the configuration equipped with the 1st 
connection piping, the 2nd thermometric element prepared for the connection of the heat 
exchanger for supercooling, and a means to adjust the opening of the 2nd decompression device 
so that the refrigerant degree of superheat of said unification section may become desired value 
Cheaply and easily, the liquid back to a compressor can be prevented and the dependability of a 
compressor improves. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is refrigerant circuit drawing of the example 1 by this invention. 
[Drawing 2] It is the Mollier chart showing actuation of the example 1 by this invention. 
[Drawing 3] It is refrigerant circuit drawing of the example 2 by this invention. 
[Drawing 4] It is the Mollier chart showing actuation of the example 2 by this invention. 
[Drawing 5] It is refrigerant circuit drawing of the example 3 by this invention. 
[Drawing 6] It is the Mollier chart showing actuation of the example 3 by this invention. 
[Drawing 7] It is refrigerant circuit drawing of the example 4 by this invention. 
[Drawing 8] It is flow chart drawing of the example 4 by this invention. 
[Drawing 9] It is refrigerant circuit drawing of the example 5 by this invention. 
[Drawing 10] It is flow chart drawing of the example 5 by this invention. 
[Drawing 1 1] It is refrigerant circuit drawing of the conventional air conditioner. 
[Drawing 12] It is the Mollier chart showing actuation of the conventional air conditioner. 
[Description of Notations] 

1 Compressor 

2 Refrigerant Piping 

3 Four-way Valve 
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4 Outdoor Heat Exchanger 

5 1st Decompression Device 

6 Extended Piping 

7 Indoor Heat Exchanger 

8 Vapor-Liquid-Separation Machine 

9 Connection Piping 

10 KYABI Rally Tube 

1 1 Closing Motion Valve 

12 Heat Exchanger for Supercooling 

13 1st Connection Piping 

14 2nd Decompression Device 

15 2nd Connection Piping 

16 3rd Decompression Device 

17 Pressure Sensor 

1 8 1 st Thermometric Element 

1 9 2nd Thermometric Element 



[Translation done.] 
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1 

r^^miamiz^x. mmm&mmt^m^m 
omizmvzn. *<DT&t>mm&i*ii&&&?§izmi0rr 

[»#«2] e««. ra^, wMesmm* ii© 

SB 3 ©«EE8BSfftAS:illf JfcB 2 |B«©^mPifttS. 
[«*9I4] Sg2©«S!iE«£|EE*E«©!»AflJ<h©£ a? 

©sj«£iB&-r*#g:£. si«Afcai*«2iBfc©sa 
sit&icKttsnfci&af&aisit. sgi©ii*SE«£jB? , & 

[0 0 0 1] 

stanfc^aBfttti. &tc^©tttgiR)±teiii-r-5t>©T 

[0 0 0 2] 

[«f*OSI] El 1 1 KM£#©2mi8ft«©ft«!IJSS£ 

*-rfeo"e**. hri45^t, i«E*e«-c»D, c© 
ttias«ittmi©Ba^2- 1 (stem attune*) * 

©Sfl-l&XSIS 4 ttm 3 ©SB'S 2-3 SrfrUTMJEgB 
5fc*BbTV»S. C©fl£JEEg§B5ttJg4©EW2-4 

ij.tvswistswB ssarrsMSE^ 

rt&Sf&S 7 ttSB 5 ©E« 2-5 £ £ZMH*3*£&ft« 

(H^-e-T) s««rrasi«Bflf6-2?fe^UTi(MEia 
^#3ca«euT^«. 0*© 2 - 6 «MG£Eim 1 1 
mjjft 3 £|g 1 ©E*g 2-1 fctt»JlC3fc <TES (JESS 
$ 1 ©&AEHr) T?**. 50 



4#BB^P7 — 1 2 0 0 7 6 

2 

[o o o 33 •£.\zW)mz^T®.wrz><, ftwrntizmz 
\tntmmmm i Tff«s$n. ai 1 ©e* 2 - 1 mm 

« 1 ©RfcfflElf) , E9##3. |g2©E«2-2£l&T 

£*»aEm»4fc»snTcn*e»»£n. ^3©e® 

2 -3 SrigT«ffg@5fC^ 5 ncCTlK^tl. 14© 

ew 2 - 4 &£zm&mm6 - 1 s«rswj»3saft« 6 

KSSnnnTjlBBU I5©fif 2-5, jgfiE'ge 
-2, B3##3. Sg6©E«2-6 (BEftg^ 1 ©tt(UE 
*) £^LTEE*8«1CK0. WtfffilSSn*. 

[0 0 0 4] ISM3«l$tetefr«fte£E8ili5 1 Tffilig^ 
tl, |l«9Bff2-l, R3^#3, fflM»6-2. 1 
5 ©E« 2-5 £ST£l*3i$&£SI8 7 te« 6 nT H E T? 
SBffiSft. KAKV6-1. JB4©Ef?2-4£&TM 

ffJMBsica&ncETttsn, m3©Elf 2-3&& 

T^ll«!SMMfc»&ftEET!aS58U Sg2©E^2 
-2. Etf;#3, *6©B«2-6S^LTffi*«lfc 

[0005] 

[5g^*i«l*L«t5i:-r-&ilffl] «*©2»3iS!«t*et 
*«©Kft36*«**^#&, HI 2 5 C. &fit 

©wwffffl (si2©ap) &m±v, smicst* 

&*n*»*©*l»&«*S <&*&». iEMlMMK 
[0 0 0 6] C©»Wli±B©J:5&mij^«iHJW"* 

fc&fcfcsnfc *>©•?. ff^E»©iiAtej;^ti6*eT 

[0 0 0 7] 

mm&m&Tzituxn^m 1 ©saisifnsi 
&&mQ&mxmmzmmvttm\°i&zm-?z>&fs.m 

[0 0 0 8] ffiJltm 2 ©£»IHft««, EEfiglSB, B3# 
11©«JBE^B, 

t, Meftn^tts&JB i ©sjEE^Borairs^&n 

l©«EE*B«5W«»6»ttl/. l2©«E^S*^tT 
»B»»»ffll»X*»^»«Stl«JB 1 ©iSifeEfft. 
NBWMJIM»WiB» e.fjiBJEIig«t©!RAffl!lte85«!$ 
nS12©a*gE«t. £«*.*:*>©-?*£„ 

[0009] 3 offiftimfliB. m&m 2 ffi«© 
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3 

l o^mmzmn h nitmimmwm.mm t , 
im^mm<oi^immmifismm\zf l t^ 5 \zm 2 v® 

[0 0 11] »#S5<D£aiHft8Stt. »*«2f2«CO 

£iWPI»«fc:&v>T» SS2©ili|gEW£ffit8«©©Afl0 

ta»»ffl«Ba«otttw»icK»t &nfc» 2 ©as** 
ms§t. wim&mfflc>%:m&i£m&B&mizts;z<i;o\z 

Tab 5. 

[0 0 12] 

m-stifcm<D&-z&f*im ! &&mizMz<D-e. &&&&& 
®*5£zfM&m < g*mtizifim(Dffim*:Wiz-z z, t\z& 
r)^ftmmc>m±&8}<£mz%i$L%>%$:&&?z>z\t 

[0 0 13] »*JS2©^aiB»«tt, Sn#ft3?«UB* 

#»ti*©teT£i»±-r£. 
[0014] m*JM3<D&5s.mmmz. sftftgas* 

S#«t©8iE>g£8l*.<5 CitCct Offt*lB£ii©if *£K><r 

[0 0 15] SI*Ja4©^ilfP«tt, m2ro»^gEe 
£EEfig*ll©©A«£:©-&iftgB©JBE;>7 fcUECtttH'Tft £ 
iK<fcD. BE18«^©«Ay BESS 

[0 0 16] »#JS5©^»iift!«», Sffi^BlCfcD 

»«snfc?&«©fist3a?&flifflsift5!iftgg*» &ebmi© 
r Aee^ftsks n&Ef?©KAEi£ t ©-&s&gB©i&« 

[0 0 17] 
[H3S0J] 

SJMV1. «T. 4:9momtM 1 CHtZ-?V»TKfrr 
«. H1IC*V»T. 8ttSgl©«flE8fi5££Pi&3afc 
« 7 ©WfcR»*&ftfc««#IWre* D . E* 2 - 4 tt 

aat»«sg 8 oTffi* 7 ^w^n-sais 

e«. ee 9 ttMifca-sig 8 ©±»* & * * tf 9 u 

a-^l O*.fc0nn#l l£*M.TjEElR88U©©AE 



■• • 

(3) W7-1 20076 

2 - 6^w»naaafflEflrp»*. 

[0 0 18] *lz»«sfc"3V>TR9Tr*. MI^. 

s^insauB 4 ic<t 0 s»anfcsc?&«E««ffise 5 \z 

«fcDfi?3BSnfifi •&£©-«?&&£& t>, fttt^lWB 
8IC±OttSl«fclWl3!f^fc»(i*n*. 

eb 2 - 4 £zm&m<& 6 - 1 s^LTftrtJuaaw 

2. e«2-6&^UT£tt«l^R3tl«. ffifP^X 
*fmHR!#i i&H<ct»c«tO. EW9*ao** 

[0019] ±c»fptBa2o^E>jx^»HTr»wr 

*. IUJEE*»5ftHJfc?M«<i!>«ttttaAT**n. ffiK 

a**. si»t^nis8T?^K$nittsa3!fx©»e^ 

F*3iSt32gl3g 7 *3«fctfMgEW 6 &ffitlZ>%)me>ttmi)W 

7 © Anafo&«fl&fa»c t^sfc*, fHEeiranM * jus 
a? (x>^*tao ««**<*n, ttBti* 

[0 0 2 0] 1 K:*5tt££M8liftJ«8tt> sts^ai 

SlcJ:0«-IBSn&*©***rtJI!aa(l» GKXS) \z 
MScfc^tcLfcfc®, 3rt&X*l8M3j;tfj£gEflf£SfS 
n*#8t©8ltji£«l*.* C t tz J; 0 Wrt£E»©it*£l» 
<*t*K»aB»* (X>*;Hfg) 
0. ft»gft©ti;T&l&jl:-r«. HCFC-22 
»»OftSftfiEO-OT*5HFC-l 3 4 a#«f©«k 

5(7 [0 0 2 1] &MM2. C®3^<Da9M*2fc-2frvr. 

&g 4 tig 1 ©Mffi^e 5 ©rafcEs$nfca»aiffl!» 

3S«IST*0, if 1 3ttE*2-4#&fl«UB2© 
ftiBEgM 1 4 LTiatt»ffl!&&£&S8 1 2 'vSJKSn 
SlfS 1 ©SiieE'S. E« 1 5 tta*4VBJR£&S 1 2 *> 
&JEE«S81 1 ©KAE« 2-6 'OWfrn** 2 ©»*££« 

[00223 jfcfcftf^fc^viTiBwr*. ttmmmm* 

40 «|i 2tcJ;0$6C?&ai$n, E«2-4i5«tD^g 
E^f6-lS^UT^l©MffiSB5tC e };0ilSE^n. £ 

E© 6 - 2 . mm 2 - 6 4^LT£E«S«6 1 ^R^n«. 

E«2-4J;D»«Sn&MHMI«©-«tt»2 
©M)I«fS 1 4 ICJ: D«en. 1 2 K 

feasts i^M$n^„ 

[0 0 2 3] ±E»fPSH4©^iJx;HgH-T?attWr 
5(7 iS^ffl^mSg 1 2 C«k D Wtl&m<D*m\Z e 
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5 

&8§1 2©AnttSfk g^ttffifig*8i©iKAtt8rcS> 

rtss*£&sg 7 ^i^sBH© 6 *$tnz#i&<Dmmm 

[0024] mmm2<D&m.tsmm\z. mnm&m&z 
»sas* (x>^;ptrig) sauna** tat* ia«*m 

?&Mie*WteTSI*±-rS. Wfc. HCFC-22M 
OftS!^l0-OT*5HFC - 1 3 4 a^j«COj;^(C 

co o 2 5] mmma. zommommmsiz^xm 
5 ^trw*-*. a 5 \tmmm 2 fcfcuTStfMRas 
&S§4 fcjfi#aWiiKBafcg 1 2 ©w^ss 3 om&mw 1 

coo2 6] mz®mz-?\,>xmmT&. mmm&m. 

isi^ssns. iB«2-4«fco»iK$nfcac 
#«©-&teSfS2©^ffiSBtc±0i&&n. MUftMm 
£&s§ 1 2 let o, si*i&£&$8 7 fc«t t)««ian&iat 

[0 0 2 7] ±l3iSfPS0 6«) ; EUx;P«IH , riiWr 

i&ftaufl&s&g 1 2 ict 0 &23i2ttfc?&!&©ttjgte 1 

ia«tfJU8&£&8gl 2©Acm&, l /KOSIMIOK 
adjust**. jfi^fflfR^iftsgi 2fc»^snfc»j« 

«)^lt^l-MttWi4 £jftn5#i«©iffi£a*«J*. &n 
[0 0 2 8] Sfc. £rt&£&S££fci£?fri«©-8i5£ 

aiffljKiaaft»ic«koii?i«sn*&»j | Mie»« (x>* 
;nf«) &Mm-zaz>z.iiw?gz>tx\z. ms>im&& 
m\zffinz>tiim<Dm&*V9z.z> z. t fc<t 0 ^wem©^ 

K. HCFC-2 2»«ECD«#?&!K©-0-r»5HFC 
- 1 3 4 a»«©«t'5fcffiBE-C<Z)*ffi^/hav^«fctt 



, in » 

(4) #H¥7- 1 2 0 0 7 6 

0 

[0 0 2 9] %1M!4. £©8W©SS$6W4lCDV>Tia 

&8§ 1 2 «» e,BE*S« 1 ©KAB2S 2-6 2 
©S&BHW 1 5 tf£&m 1 ©ffiASf 2-6 (D&ffi® 

fc, jE*#aj3§i 7iiaa«im^i 8 

[0 0 3 0] ^IriftfPlC^V^TS 7 *i«fctf0 8 fc:feV>T 

nwii-r*. gEW2-4«to^i!sanfcji} i &«i}K©-ei5 

10 J&t. SB 2 ©MffigB 1 4 fc«fc 0 & 6 *l, Bttftffl JR&& 
8B1 4©jKBn«£*!l»-rs. ±E©«kSfc, E^2 

- 4 j: o #tss *i*«*&©ift«&ii&-r & citato, 
sEiRiei i ^cD«n v 9 s nr± u mm&ofa-t zmzzt 

[0 0 3 1] &>±<D£5iZ. SOSW4C«tn«, ia^ai 
a? ffl 1 2 SBEfig«& 1 ©KAEW'MS&S tt&E 

« © s aes t ©-&*ftg5©ff # t s«&«m-r -5 £ t 
.to, &tfimi^omrtyp&®<z\tijt~cz. mmm 

[oo3 2]n*g^5. z(D^m<Dmmm5\z-D^xm 
9&m»T$siw-?z>. mmm2iz^x. miommm 
*si 3<D&#i&mm&&mi 2^.&wii£*\z>uft\z'%2 

1 WiRABBt 2-6 ^l»38»n*» 2 ©aJlSBBW 1 5 tflE 
ffita 1 ©KAffi^ 2-6 ©^«E*lc, « 1 ©M«^WS§ 

[0 0 3 3] ^tCSlf^fC'PViT09*«ti^01 0»C*5^ 
TIJiWTS. m2©JlS^WSgl 9lC<fcD8*fti3n&# 

iE©fiaas«tm i ©s^^tas 1 8 »c«t o^wan^ 
fls*^ a ns ^©iai^ffi^ a s« t is. % <t 3 

\Z. m2©MJEg@l 4©J^DIB**^Iffll-rs. ±IE© 

ffiffl-r^ct(r«tD^tr, jE«S«i^©S3tA*-/^^te 
JkL<t^tt©|pJ±S0S^t^ , r€^i:*^ »*U-f 

^^©^fci6j±-r-2>. 

4(7 [0 0 3 4] d©*Sgfin|5(C«tn«, ^^BtCj;DP 
ABE W'M&iaa nfcBEIf© ©ABB^ £ ©£«£8B©i&£ & 

^at-c^ ff^«©©iistt*t|fij±-r^. 

[0 0 3 5] 

[!«^©«i*] 1 <D&%.m&m\z. Rtsm, 

&mi£m®i:miHM&m%<Dffl\zmtte>n. ^-©tsbaj 
50 tfiiasrt^asgtc^iK-rst^ic, ±«5^HK#Riyf 
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•It » 



(5) 



!|#BB¥7- 1 2 0 0 7 6 



8 



frfitB;>j©{gT£Kfit-f£. 
[0 0 3 6] B}^2CDSaSS?o«!tt> EMM. 

**an&iMK &\<Dtf.mmw., wmasiia** 

fc3M»WBJRS«l»i, ~©>§#2PfflS&52&Sg<!:li(rfE?fi 
l©«EE*«OlB*»6»«L. $g2©fc£EE3£B&:frLT 

[0037] m^n 3 v&fs.fflftmiz, m$tm 2 tee© 
oiujfc»3©«Ei6«a«A&«j«icu&o!)Tr. ft** 

[0 0 3 8] »*«4©^aSW«I«tt, IS#St2iE«CD 

iESS©w«*is^-r*^a<t, *«^fc«ifi!cfcbfc© 

[0 0 3 9] Sf*«5©^aSISl«tt, »*J®2|B«© 
$«>WlI«fc:&V»T, Jg2©»i|gEWiffifgtSI©©Afl!l 

t©***fcRH- snfci&s&mait, m 1 ©a«gE^ 
t m$wm®x&E<D&im\zn» 5 n&js 2 

sf§2©«K&B©i8«£SMrr**§i!4:, &{B^.fc«^ 

[EiH©ffi¥^ra] 



[02] ^©»Wfr«fcSSISS«li©ftfP*«r ; EUxjl, 

[03] r®^(C£«*M2 4>] l MI@Kra*C&«. 
[04] CO»l«lc«fc6|iaS«2©»(pft*r^UXJV 



[0 5] C©?gip!fc££^^3©#«ElIJ80T&£. 
[06] c©^C«tSHJififia)3©ifj^S^-r ; E'JX^ 

&0-e&*. 

20 [07] £0&HiC£«Stffim®?M^»H'e»«. 

[08] £©5SWfcJ;S3StS094©:7D~? i *--h0T 

[09] co^££&2B6M5<M^IIJBH?ft«. 
[010] c©«iJlfc±*§«Ml5©:7n-^*-hH 

[011] wk<D3s$mm<Dtitm®i&®~z3bz>. 

[012] fl^©ffiftMft«®^&^%ux/URH 
20 1 EEfig«8 

2 ismm 

3 E3^# 
4 

5 SSSl©}£JEEgB 
6 

7 mms&m 

8 ffift^lBS 

9 igSSSEW 

10 ttt7'J-fa-y 

50 1 1 MBB# 

12 iS^fflf^^g 

13 mi©a^Ew 

14 |g2©MES6B 

15 Jg2©&S§fiEW 

16 £3 CHESS 

17 E*&tns§ 

is mi©iaa^mis 

19 Jg2©ia&*&tfJ38 



1 2] 
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(6) 



#g8¥7- 1 2 0 0 7 6 



[01] [02] [04] 




[05] 




13 : *1<ntf*S«* 
15 : *2r»Ji(£|t« 
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(7) 



&M¥7- 1 2 0 0 7 6 



[08] 



$2<™&5l&if14 

* 



( START ) 



SH<SH 




SH>SH. 



0»'Jf Wit*) 



[09] [011] 




18: *1«5SS#±JS 
19: $2*.3*tt±a 



—477— 



_ r, « 

(8) 



<&ffl¥-7-l 2 0 0 7 6 



mi o] 



f START ) 



I 

I ^mis&mmLsu = t4 - T3 



(jftviMtr*) 



SH<SH 




CE ND) 
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